A highly osmiophilic structure observed in all pigment-producing mutants of Flavobacterium examined is described. Several factors favor the possibility that this structure might be related to pigment synthesis or pigment accumulation.
The bacteria ascribed to the genus Flavobacterium (1) are usually gram-negative rods, motile or nonmotile, fermenting few sugars and producing yellow pigments which are waterinsoluble. Considering the number of reports in the literature and the controversy which has waged for some time over the classification of this group and related families, it is astonishing that no detailed ultrastructural studies have been carried out on this ubiquitous group of bacteria. On the other hand, the biosynthesis of the carotinoid-like pigments has been intensively investigated (3, 4) . In .0) first for 1 h at 22 C and consequently at 4 C overnight. The small blocks containing the bacteria were then soaked in 0.5% aqueous uranyl-acetate for 2 h, dehydrated in alcohol, finally rinsed in 100% acetone, and embedded in a mixture of epon-durcupan (2). Thin sections were prepared with a Reichert ultra-microtome OmU2, and the sections were poststained with 0.5% uranyl-acetate and lead citrate (5) . For the freeze-etching experiments, the cells were treated with 15 to 30% glycerol for 2 h. Freezing was carried out in semiliquid Freon 22, and freeze-etching was performed in a Balzers Unit. All preparations were examined in a Philips EM300 electron microscope.
In the cross section of Fig. 1 , two strong osmiophilic structures are apparent. The arrows indicate that both structures are connected by a membrane-like element with a much lower affinity to osmic acid. The same structure can be revealed after freeze-etching (Fig. 2, arrow) , thus reducing the possibility that it might be a fixation artifact. A possible mode of development for this structure is shown in a sequence of micrographs ( Fig. 3-5) . Thin osmiophilic elements, usually located close and parallel to the plasma membrane (Fig. 3) showed this structure). However, no direct connection with the plasma membrane can be shown. With ageing of the cells (24-h culture), this structure starts to extend, first longitudinally (Fig. 4) and afterwards perpendicularly, to its long axis (Fig. 5) . The longitudinal extension varies considerably, whereas the thickness of these structures remains more constant, not exceeding 30 nm. A membrane-like envelope around the osmiophilic structure is recognized in Fig. 4 and 5. The platelike character of this structure becomes obvious in freeze-etched preparations (Fig. 6, arrow) . In 48-h cultures, the structure can reach considerable lengths, as is evident from Fig. 7-9 . In dividing cells, it is observed to extend through both mother and daughter cell. The arrow (Fig. 7a) indicates the region represented at higher magnification in Fig. 7b . No apparent substructure can be revealed. Also, in high magnification micrographs of freeze-etched samples, this structure appears to be dense and homogeneous, but with no distinct substructure (Fig. 8) . Finally, Fig. 9 reveals very well that the highly osmiophilic structure is surrounded by a membrane-like envelope (arrows). This envelope, however, is not a real unit membrane but resembles more closely a "half-unit membrane." One could therefore assume that the osmiophilic structure originates from a unit membrane, probably derived from the plasmalemma. By intercalation of osmiophilic material (pigment) into the lipophilic central part of the membrane, it extends to finally form the described structural elements which are enveloped on both sides by a half-unit membrane.
Several factors indicate that this structure might be related to pigment synthesis or pigment accumulation. Firstly, the strong osmiophily can be explained by linkages (esterification) of the osmic acid with the multiple double bondings of the zeaxanthin. Secondly, the structure reaches much larger dimensions in older cells corresponding to the period where most of the pigment is formed and accumulated. Additionally, in colorless mutants this structure is found very rarely and is always rudimentary. It is evident, however, that only by isolation and chemical characterization will it be possible to prove if this structure represents the site of intracellular zeaxanthin synthesis and/or the location of pigment accumulation. 
